Variation in SO 2 emissions from Halemaumau crater, Kilauea volcano, Hawaii is analyzed using a set of techniques known as exploratory data analysis. SO 2 flux was monitored using a correlation spectrometer. A total of 302 measurements were made on 73 days over • 90-day period. The mean flux was 171 t/d with a standard deviation of 52 t/d. A significant increase in flux occurs during increased seismic activity beneath the caldera. SO9. flux prior to the this change varies in a systematic way and may be related to variation in the tidal modulatior' envelope.
INTRODUCTION
Daily SO 2 flux is considered to reflect the state of activity of a volcano and increases by orders of magnitude during and often prior to eruptions [Menyailov, 1975; Stoiber et al. [1986] related nonrandom variation in SO 2 flux from M•aya volcano, Nicaragua, to gas bursts triggered by tides. Sugisaki [1981] noted a correlation between fides and variation in He/Ar in gas bubbles along active faults. A correlation between Earth fides and the frequency of geyser eruptions has also been identified [Rhinehart, 1976] . At Kilauea volcano, Brown [1925] discovered that the level of Halemaumau lava lake, present earlier this century, rose and fell in response to lunar tides. Dzurisin [1980] Three moving statistics are used to enhance the scatter plot. These are the midmean [Tukey, 1977] and the lower and upper semimidrneans [Cleveland and Kleiner, 1975] . For a given flux value X r the midmean is the average flux for the r samples collected closest in time to X r and which fall between the upper and lower quartiles of the probability distribution for these r flux values. The lower and upper semimidmeans are means calculated using flux values less than and greater than the median flux of r samples, respectively. As with all moving average techniques, the degree of smoothing depends on r, the number of adjacent points used to Calculate the moving statistics. There is no set criteria for selecting r, and in practice, several values of r are used [Cleveland and Kleiner, 1975] . Structure in the data is enhanced using these moving statistics because, for example, the midmean resists variation produced by extreme values and rapid flucutations. ranging from east-west to north-south at 2 ø intervals, and the ranges of these were also compared with SO 2 flux. These calculations were made for the entire time series, the time series prior to day 52, and the seri• from day 52 onward. All tidal calculations were made following the methods of Longman [1959] and Pollack [ 1973] . The range of tidal acceleration was determined by differencing the maximum and minimum acceleration occurring within a given interval. The tidal oscillation is modulated at approximately 14-day wavelengths but is not produced by the Mf and M m tidal waves, which are fortnightly and monthly lunar waves, respectively [Melchoir, 1978] 
